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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

Officially, it has surpassed the performance of every 
competitor. 


The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 



THE GLENN L. MARTIN COMPANY 

CLEVELAND 


BOEING AIRPLANE COMPANY 


AIRPLANES 
SEAPLANES 
FLYING BOATS 


DOC IN C 



SEATTLE 


FOR COMMERCIAL 
AND SPORTING 
PURPOSES 



Contractors to V. S. Naoy 


Unexcelled in Design, Workmanship 
and Reliability 


GEORGETOWN STATION 


SEATTLE, WASH. 
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NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory , 
Navy Yard, Washing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 


April 1. 1919 
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The Propeller shown below was designed and 
built for a seaplane manufactured by 
Gallaudet Aircraft Corp. 



T HE superiority of any propeller is proven by its 
performance. The performance of a blade de- 
pends upon two factors: 

1. Design. 

2. Material and workmanship. 

We are exceptionally equipped to cover both these 
factors. Our Chief Engineer is recognized as a Pro- 
peller Expert, by all the leaders of the aeronautical 
world. 

The quality and dependability of our engineering 
work is easily determined from the fact that some of the 
most recent altitude and speed records have been made 
with planes using HARTZELL WALNUT PRO- 
PELLERS. 

OUR ENGINEERING DEPARTMENT IS 
AT YOUR SERVICE. 

We suggest that you write us. Why not do so and 
thus at least get further information and suggestions 
that we can give you? 

HARTZELL WALNUT PROPELLER CO. 

Piqua, Ohio 


April 1, 1919 
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The ACE Landing in Fifty Feet 

Orville Wright, whose opinion is shared by others, contends that aeroplanes 
must either have a very low landing speed or there must be frequent alight- 
ing places provided for them. 

The ACE lands normally at twenty-five miles an hour and requires at 
most a one-hundred foot run. It has been successfully landed in fifty feet. 
The ACE is built by an organization skilled in aircraft design — Quantity 
production is now under way in our factories. 

Flights are being made daily at our Flying Field. Demonstration will be 
given by appointment. 

Orders are being accepted for April delivery. 

TWENTY-FIVE HUNDRED DOLLARS 

AIRCRAFT ENGINEERING CORPORATION 



SALES OFFICES 
220 West 42nd Street 
NEW YORK 


GENERAL OFFICES, 
FACTORY £ fhSt 
FACTORY M 





I ATION 


VICTORY 


Our part in the World War was reflected at 
the big New York Aeronautical Show. 

The dominating Mispano-Suiza engines — the 
Bugatti demons — the Hall-Scotts and a host 
of others were all equipped with DIXIE 
Magnetos. 



cAero 

MAGNETO 

Dixie 

MAGNETO 


Of all the engines displayed at the Show 85 
per cent, were DIXIE equipped. 

The Splitdorf Electrical Company was the 
Government’s official exclusive source of 
magneto supply for airplane work, and magneto 
equipment at the Aeronautical Show faithfully 
echoed Splitdorf dominance. 

The Aero type Magneto is a development 
brought about by the extreme needs of War 
Time service and is strictly applicable to peace 
pursuits. 

As a matter of fact, the Aero Magneto for 
passenger cars and trucks offers an ignition 
system that is without fault. 

DIXIE Magneto and SUMTER Starter 
Couplings are standard equipment on the 
majority of tractors and many trucks of the 
leading manufacturers, while SUMTER and 
DIXIE Magnetos are popular equipment on 
stationary engines. 
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Non Gran Bearing Bronze resists longer the wear of friction 
because the process by which it is alloyed endows this metal 
with a fibrous, interwoven structure. This greater molecular 
cohesion of Non-Gran, as opposed to the granular structure of 
other bronzes, explains the superior ability of Non-Gran bush- 
ings and bearings to keep machines operating for longer 
periods of maximum production by postponing the usual bear- 

We will gladly furnish full details of the adaptability of Non- 
Gran to your particular bearing requirements. 

AMERICAN BRONZE CORPORATION 

Berwyn Pennsylvania 
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Your Unpaid Dollars 

What They Saved America 


I T IS a real American village. It is 
20 miles west of the Mississippi 
River; its population — about 2600. 


Itl 


with a 




hand and a glad heart 

Then — 

The richest man in the village aged 
ten years in ten days. His only son 
lay dead in France. 

The village butcher boy — born in 
Ireland — smiled for the last time in 
France. He died fighting for America. 

The village Beau Brummel won the 
Croix de Guerre and lost his sight. 

One family sent three sons and lost 


Gas claimed a 


school bo\ 


of 


19 years. 

The realities of this village are the 
“might-have-beens” of all America. 

But, thank God, America as a 
whole never really felt the hand of 
war — as F.ngland felt it, as France felt 
it, as our neighbor across the border, 
Canada, felt it. 


And why? 

Because your dollars stopped the 
war. Your dollars made possible those 
tremendous preparations for a long 
war which resulted in a short war. 
Your dollars bought such an array of 
tanks and trucks, guns and gas, bay- 
onets and bombs, planes and pon- 
toons, shot and shell, that Germany 
wilted — a year ahead of schedule. 

Half a million American bovs were 

The dollars that did it are still in 
your pocket. 

For . / merica prepared on Faith. She 
knew that true Americans held their 
dollars cheaper than their sons. She 
knew that American thrift would gladly 
take the place of American blood. 

America now asks you for those 
unpaid dollars. 

Let your heart say how thankful 
you are that half a million American 


ed. 
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AEROPLANE CRANKSHAFTS 


WYMAN-GORDON HIGH DUTY CRANK- 
SHAFTS did their full duty in Aeroplane 
Motors used by the United States and Allied 
Nations. 

We are justly proud of our contribution to the 
General Aeronautical Program. 


Worcester, Mass. 


WYMAN-GORDON COMPANY 

The Crankshaft Makers 

Cleveland, Ohio 
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ALEXANDER RLE MIN 



GEORGE NEWBOLD 


F OR some time past rumors have been eurrent to 
tlie effect that with the general demobilization 
the Air Service was to be reduced to a mere skel- 
eton. the intimation being that the billion dollars of war 
appropriations spent on the building up of our aircraft 
program would thus go to utter waste. 

These rumors have fortunately proved unfounded. 
Not only will the aerial equipment available not be 
strapped, but recommendations will be made for the pur- 
chase of 1.000 airplanes of the most modern type, par- 
ticularly pursuit machines and bombers. The Air Serv- 
ice is woefully lacking in American mode machines of 
these types, for our single-seater fighters and night 
bombers which were used in the war were all of foreign 
manufacture — a fact which the need for speedy action 
justified, but which no longer bolds true. 

The Division of Military Aeronautics also plans to 
purchase outright sixteen of the present Hying fields and 
continue the lease on ten others. In addition facilities 
will be offered to air mechanics who should wish to enlist 
in the Regular Army after they have obtained their dis- 
charge from the National Army. 

All these measures will go a long way to allay fears 
that the Air Service will drop back to insignificance 
when the new organization of the Army is carried ont 

Requirement? of tlie Mail and Passenger Plane 
One of the most interesting problems confronting the 
aeronautical designer at the present moment is the large 
mail or passenger plane, differing possibly in detail of 
accommodation from one another, hut belonging to the 

Prom the point of view of financial success, it seems 
absolutely essential that such planes should have large 
carrying capacity and considerable range or endurance. 
With small carrying capacity tlie overhead charges, and 
the salary of the pilot and of the mechanic figure too 
largely. Without large range and in view of the fact 
that either with mail or with passengers time is lost at 
terminals, the airplane only shows advantage over other 
types of transportation when a long range is possible. 
A practical minimum of 2,000 pounds of mail and of 
ten to fifteen passengers seems to be established, witli 
a range of at least 400 miles. A cruising speed of at 
least 90 miles an hour seems to be advisable. 

This constitutes sufficient specification for the design- 
ing engineer. The minimum horsepower with which the 
above load-carrying capacity and range can be achieved 
is certainly not less than 700 horsepower in the present 
stage of the art, and viewing the present available 
engine this means two or more Liberty twelves. 


Although this minimum commercial eud can be 
achieved with two Liberty engines, it is a serious ques- 
tion whether three engines are not better than two. A 
machine equipped with two engines, can in the event 
of one engine failing achieve its journey only with 
difficulty, and in the case of contrary winds only make 
headway very sluggishly. With three engines, two en- 
gines at full power would give the equivalent of what 
would be normally employed at cruising speed. With 
the failure of one of the engines of a twin engine job, 
the pilot will have considerable difficulty in resisting a 
tendency to spin, and even an extra compensating rud- 
der may not be sufficient to overcome this. With a three 
engine machine the failure of tlie central engine will 
mean no discomfort in navigation at all, while the fail- 
ure of one of the side engines will be less felt than for- 
a two engine plane. 

Tlie introduction of three engines however, compli- 
cates tlie power plant. The problem arises whether the 
engines should be completely independent of one an- 
other, whether separate tanks should be available for 
each engine, whether these tanks should intercommuni- 
cate or not. The gasoline system thus becomes one 
requiring very careful study. 

Furthermore, with the introduction of three engines, 
and the consequent possibility of cruising- for a long 
period with one engine ont of commission, it becomes a 
question whether it should not be possible to carry out 

roomy body or nacelle will with a little care give the 
mechanic all the space he needs. For the outer engines- 
a gangway or railing should be provided, and when the 
mechanic does get to the engine some provision must be 
made to shelter him from the blast of the air. 

The employment of multiple engines entails loss in. 
aerodynamic efficiency. It becomes doubtful whether 
we are right in placing engines out on the wings, and 
whether it is not better to concentrate a multiple unit 
power plant, and to utilize a system of clutches working 
the motors together or separately, driving two propel- 
lers on tlie wings, or other numerous possible combina- 

To secure low landing speeds, yet not enlarge the 
wing area to such au extent as to destroy high speed, a 
consideration of movable flaps, or air-brakes of one type 
or another comes to tlie fore. 

Stability, easily achieved with a suitable arrangement 
of dihedral and fin, becomes highly desirable. 

There eertainly seem to be a number of interesting 
problems connected with the design of this large type- 
of aii-plane. 


Course in Aerodynamics and Airplane Design 



Section 1. — Wing Truss Testing 
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ferentiul recess and tlu-uce through drilled holes, to the inside 
of the piston. 

The wrist pin is of the Hosting type, with aluminum eud 
plugs. Outside diameter 1.562 in., inside diameter 1.281 in. 
Overall length, 4.687 in. 

The connecting rods are of the articulated type, in which 
the smaller or articulated rod, big end hearing is carried by 
the master rod. The articulated pin is 30 deg. from the center 
line of the master rod and is supported on tapered split rings, 
damped into lugs on the master rod. The pin supports arc 
hardened steel hashing on which the articulated rod operates. 



and which also acts as a spacer for the lugs. The bearing 
medium is a bronze bushing, acting on the hardened steel bnsh- 
ing. The rods are of the E-beam type section. The length of 
the master connecting rod from center to center is 12 in. The 
ratio of the rod length to the stroke is 1.715 to 1. 

Crankshaft and Bearings 

The crankshaft is of the conventional six throw 120 deg. 
type. Diameter of crank pin bearings 2% in. Length 2 Vi in. 
The crank pins are bored out, the inside diameter being 1% in. 

The main crankshaft bearings, eight in number, are 2% in. 
in diameter and 2 in. long. Main bearing No. 7, near the pro- 
peller reduction gear, is 37i in. long. The main bearings are 
bored out to inside diameter of l* 1 ^ in. The rear hearing is 
drilled out to an inside diameter of IV'* in. 

The aluminum bearing caps are designed for light weight 
and strength, and are supported from the main engine struc- 
ture by steel studs and nuts. 

As oil pressure is maintained in the crankshaft, steel cones 
are arranged to make oil tight cliamliers in the hollow bearings 
of the shaft. These may be removed for cleaning, 

Propeller Shaft and Reduction Goars 

The construction of this part of the engine may be best 
understood by reference to Fig. 3. The ball hearings arc com- 
bination annular and thrust bearings, as first introduced in the 
King-Bugatti engine. 


The thrust of the propeller in either direction is taken by the 
front ball hearing, which is clamped between the steel 'nose 
plate and the main casting. 

The reduction gears have a tooth face of 3 Vi in. in width. 


Valves and Mechanism 

There are three valves per cylinder, one inlet valve with a 
clear diameter opening of 3 in. and a lift of -f„ in. Two ex- 
haust. valves, with a clear diameter opening of 2 ,‘n in. and a lift 
of -ft in. 

The inlet valve seat is at an angle of 10 deg., the exhaust 
angle of 45 deg. The valve seats arc pressed 


valve seat at 
into the aluminum cylinder 
material. 

Rocker arm ratio 1.5 to 2. 




' of a high chromium 


Inlet Valve and Cam 

Inlet cam lift, .306. or a little mote than 25/64. 

Inlet valve lift 10/32 (valves 3 in. clear D). 

Inlet valve sent angle 10 deg. (cos. equals .0848). 

Inlet valve lift area equals 3 X U X 10/32 X -8848 = 3.51 
sq. in. 

ExttAl'sr Valve and Cam 
E xhaust cam lift .334. 

Exhaust valve lift (2 valves 2 1 1 ., I).) equals *2 in. 

Exhaust valve sent angle 30 deg. ( Cos. equals .866). 
Exhaust valve lift area equals 2 X 11 X VS X .866 > 2 = 
5.625 sq. in. 


s VELOCITY COMPtIT, 


Inlet valve 3 in. clear diameter bavin 
10 deg. seal angle. 

Inlet valve port area, 5.51 sq. in. 
Gas velocity through inlet valve, 

* 2200 X 23.76 

v 5.51 - ‘ a0 ° 


and 30 deg. set angle. 

Exhaust valve port area, 0.62) sq. in. 

Gas velocity through exhaust valves equals 
2200 X 23 76 

— g ' = 0.300 ft. min., or 155 ft. see. 

A special King designed carbureter is used with one common 
lloat chamber for both Venturis. Barrel throttles and proper 
water jacketing are features shown in Fig. 3. 


Two spark plugs an* provided per cylinder ami two mag- 
netos arc provided, each one of which fires the entire engine. 
The engine fires 45 deg. and 75 deg., ns measured on the crank- 
shaft. Dixie magnetos running at lVi crankshaft speed and 
delivering four impulses per revolution of the armature, pro- 
vide high tension current direct from a gap distributer mounted 
on the magneto lo the cylinders of the engine. As it was de- 
sired to have an advance and retard ignition angle of 45 deg, 
and this under the control of the operator, a special magneto 
drive is built in the King engine, which enables the operator 
to change the timing relation of the magneto to the engine 
throughout this angle without, however, disturbing the internal 
timing of the magneto, and thus without affecting the intensity 
of the magneto impulses. As can be seen in Fig. 2, flexible 
spring couplings are provided between this drive and each 
magneto. These couplings are also adjustable, so that the 
magnetos may be timed to the engine without removing them. 

A starting magneto is arranged to provide current to the 
proper cylinder, by way of a regular magneto distributer for 
starting the engine from a standstill. 

A high pressure oiling system is used, the normal running 
pressure living 45 lb./sq. in. The pump is of the gear type. 


there being a scavenging and a pressure pump located in one 
housing and bolted to the rear main bearing cap, one pump 
being located above the other and being driven off the same 
shaft by bevel gears from the crankshaft. 

From the pressure pump the oil is led through drilled holes 
to the main pressure line. A pipe cast in the crankcase, from 
which drilled holes lead to the main bearing studs, passing 
through the hollow bearing studs, the oil is conducted to the 
bearing caps, thence to the main bearings and through drilled 
holes to the crank pins, each crank pin being supplied from 
two main bearings. Oil is retained in the hollow* crank pins 
and main bearings by means of cone shaped plugs. 

A relief valve is located at the front of the main pressure 
line in such a way that all surplus oil is thrown between the 
reduction gears. 

Two branch pipes lead from the main pressure line, one to 
each cylinder head where the oil is carried through the rocket- 
arm supporting shaft and distributed through holes to each 
rocker arm and camshaft bearing, the overflow oil returning 


to the crankcase through the camshaft driveshaft housing and 
lubricating the timing gears. 

The scavening pump draws oil from the front or propeller 
end of the crankcase and delivers it to the oil tank, which is 
not a part of the engine. Another pipe leads from the rear 
of the crankcase to the oil tank. The oil flows through this 
pipe by gravity to (he oil tank. 

This system was first used by Sir. King, in the Iving-Bugatti 
engine, with satisfactory resulls. 

It can readily lie seen that with the engine used as a tractor 
in a plane and going into a nose dive, the oil will be sucked 
from the propeller cud and forced to the oil tank, whereas in 
a climb the oil will flow by gravity from the rear of the crank- 
case to the oil tank, which is located behind the engine. 

One of the features is the absence of all detachable oil pip- 
ing, as all oil passages are either cast in or machined into the 
various parts, making it impossible for any oil connection to 
become loosened during (lie running of an engine or omitted in 


Limiting Power of a Single Engine 

By Edward P. Warner 


Ever since the first feeble beginnings of airplane desigu, 
when machines were equipped with engines which developed 
less power I hail docs a single cylinder of the Liberty, and 
when Lieut. Dunne's experiments were discouraged by the 
British government because the 50-hp. engine which he desired 
lo employ was considered so large 11s to be wholly impracticable, 
tile tendency has been toward an increase in power. This 
tendency has manifested itself by an increase in cylinder di- 
mensions, by an increase in volumetric eflieienecy and mean 
effective pressure, by an increase in the number of cylinders in 
a single engine, and, during I he lost two or three years, by the 
trend toward a multiplicity of power plants for large machines. 

While it is probable that a trend in the reverse direction will 
now set in, and that the demand from sportsmen will be for a 
small machine w-ith a low-powered engine involving only a rela- 
tively small first cost and low expense for maintenance, at the 
same time the demand for large engines, and many of tlu*m w-ill 
be kept up by the construction of passenger and mail-carrying 
airplanes of enormous size. 

A limiting factor for the maximum size of a single power 
unit of any type is the stress in the propeller. It can readily 
be shown that propeller stresses of all types depend only oil 
the tip speed, so that the total stress in a 6-ft. propeller turn- 
ing 2000 r.p.m. will be the same as in a geometrically similar 
propeller 12 ft. in diameter and turning 1000 r.p.m. The high- 
est tip, or peripheral, speeds that it has been found possible to 
employ with a reasonable factor of safety range from 45.00(1 
to 55,000 ft. per min., and it is very improbable that it will be 
considered safe to much exceed the second of these figures at 
any time in the future, either in wood or metal propellers. 
With a 9-ft. propeller turning 1700 r.p.m. on the Liberty the 
peripheral speed is 48,000 ft. per min. If the propeller were 
run m a vacuum, so that bending did not appear at all, the 
peripheral speed of a wooden propeller could be run up tu 
about 80,000 ft. per min. without causing the stress in the wood 
to rise above 2500 lb. per sq. in., but the bending moments due 
to air pressure increase the stresses so that it is not safe to 
approach anywhere near this figure. 

I have shown in a previous article that we can write for 
propellers of ordinary type : 

K.KJtBN'ur 

10 “ 

where /’ = horsepower absorbed 

/> = diameter of propeller (ft.) 

II = maximum blade width (in.) 

A = r.p.m. of propeller 
n = number of blades 
I' = speed of flight (in.p.li.) 

K, and K. are arbitrary constants depending on the shape 
of the blade, etc., and their product lies, in almost every case, 
between .65 and .88. 


The above equation can be written in the form : 

nr,(; ).ww 

-V X 10" 

If we take 55,000 ft. per min. 11s the limiting value of the 
peripheral speed, we shall have: XU = 17.500. Substituting 

this value in the equation, and substituting .88 for K,K- and 
1.2 for -q (since B is measured in inches and D in feet, and 
the maximum blade width is never likely to be more than one- 
tenth of the diameter), the equation reduces lo the form: 

10,000,000 

. 

In order to keep the peripheral speed witliiu safe limits, 
therefore, the value of must not exceed 20,000,000 for 

a two-bladed, and 40,000,000 for a four-bladed, propeller. To 
be on the safe side, the peripheral speed should be a little lower 
with four blades than with two, and the maximum blade width 
for a four-blader is also likely to be quite a little less thjin that 
for a two-bladed screw of like diameter, so it will be well to 
take 36,000,000 os the limiting value with four blades. 

It should be remembered 1 lint these are absolute limits, which 
are not likely to be exceeded at any time in the future, nnd that 
they are considerably higher than present practice. At present 
it would hardly be considered safe to design a two-bladed pro- 
peller for a higher value of than 14,000,000. 

It is evident from this formula that we emi absorb a very 
large power on a single propeller if we gear it down to a low 
enough number of revolutions per minute. If we take 14,- 
000,000 as our limiting value, assuming that no improvement 
on present practise in this respect is possible, we shall be able 
to absorb 547 hp. with a two-bladed propeller turning 1600 
r.p.m. and a flight speed of 100 m.p.h. If, however, we gear 
the propeller down to 1000 r.p.m., we shall increase the diam- 
eter for a given power consumption only about 28 per cent, 
and shall raise the capacity to 1400 hp. With a four-bladed 
propeller it would be easy to take 2400 hp. without the stresses 
becoming in any way excessive. Gearing down to 800 r.p.m., 
and using a propeller about 20 ft. in diameter, the capacity is 
increased to approximately 4000 hp. 

It appears, then, that it will be possible to take any power 
within reason on a single propeller, and that in uo engines of 
sizes now projected or likely to be projected in the near future 
will it be necessary to revert to the Wrights' original practise 
of distributing the power of a single engine to two propellers. 
The extremely high rotational speeds of the present-day de- 
signs must be abandoned, however, as they are prejudicial alike 
to safety and to efficiency. 


The Thomas-Morse Single and Two-Seater Airplanes 
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the fastest American machine in existence t 
writing:, its high speed being 163.68 m.p.h. Ft 
every effort has been made to provide the 
streamlining throughout this machine; the bra 
all of streamline section. The body is of coi 
he exception of tie-rods replaoi 




ig pirn 


of three-ply, the 
construct — 
strength. 


milt up aim. 


rhteh i 


itirely 
f this 


General Dimeneions — Span, 26 ft. Chord, 5 I 
Length, 19 ft. 

11 eitjhl and Lift Data — Gross weight, 2,050 lb. W 
250 sq. ft. Wing loading. 8 lb./sq. ft. Horsepower 




6 lb. 1 


exceedingly light' for the ^requ 
portion of the body is of partial 
. , is furthei; enhanced by a streamline 

nventional rectangular construction or particularly deep 

Ailerons are fitted to the upper wings only; the radiator 
disposed in the upper wing. The specifications of the MB-'I 
e as follows: 


— Engine, Hispanc 

at i,»uu r.p.m. Fuel capacity, t . 

power, at 10,000 ft. 

Performance — High speed, 163.68 m.p.h 
1,000 ft. in 20 sec. ; 10,000 ft. in 4 min. 52 s 

carried 'out^^PnoTFriink 11. Hurnside at 
which full load was carried with the except! 


Hired, 
lodel H; 340 hp. 
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wrapping a 100 per cent efficient terminal might be obtained 
by merely dip soldering the wrapped termi n al without subse- 
quent use of the hand soldering operation. For this reason, 
some specimens of each size were dtp soldered only. In every 
case these terminals proved 100 per cent efficient, failure al- 


have criticised our closely wrapped terminal although examina- 
tion by unwrapping the wire has usually shown the solder to be 
well distributed beneath. When a space is left between turns it 
is not necessary to unwrap the wire to make sure that the solder 
is thoroughly distributed. 



ways occurring in the cable, although considerable distortion 
in the terminals was common. However the appearance of the 
joints when merely dip soldered was not very satisfactory and 
not such as to inspire confidence in their strength. The solder 
did not properly HU in between the wrapping wires except at 
local points. Severe shock or vibration might weaken such 
joints. 

A large number of specimens were wrapped with a slight 
space between each turn of the wire. This is contrary to our 
regular practice but lias been suggested ns a means for pro- 
ducing a safer joint when thoroughly soldered. The English 






Conclusions 

.. ising a machine for wrappi 

e well established, both in view of the ft 

tighter and therefore safer wrapping is the result, and 
a large saving of time is possible by the machine o 

when the quantity of work is great. The Edstro— 

Wrapping Machine is rigidly but economically constructed, 
easily operated and should be given a trial where such a ma- 
chine is desired. 

The machine wrapped terminals are over 100 per cent ef- 
ficient when soldered and at least 60 per cent efficient without 






The Farman Model F-50 Bomber 
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Merely the Fore-Runners 


eight hundred full-size balloons that 
Goodyear Tire & Rubber Company has 
manufactured during the last nine years can 
only be regarded as tne fore-runners of third 
dimension transport. 

Just as the early spherical balloons have been 
succeeded by larger and more practical types, 
so will the dirigibles of today be merely 
modest precedents for tomorrow. 

We are confident that the day is not far 
distant when passenger travel by air will be 
an established reality — established on a 
commercial basis as one of the necessary 
forms of modern transportation. 

We are prepared for the great future. 

For nine years The Goodyear Tire & 
Rubber Company has been the leading 
manufacturer of rubberized balloon fabric 
in America. 


The Goodyear Tire & Ri 


This supremacy has naturally led to pioneer- 
ing the development of craft lighter than air. 

It has produced a body of Goodyear work- 
men who are truly balloon craftsmen. 

It has developed aeronautic engineers and 
designers of unquestioned competence and 
authority. 

Balloons of every standard size and type — 
spherical, advertising, kite and dirigible — 
are constantly being produced in the Good- 
year factory and tested over the Goodyear 
Aviation Field. 

On special sizes we are prepared to submit 
plans and specifications for any type of 
lighter-than-air craft — from miniature mod- 
els to huge Trans-Atlantic Liners. 

>bber Company, Akron, Ohio 
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Special Cameras 

for 


Aerial Use 


EASTMAN KODAK COMPANY 


Kochest 


r, N. V. 
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An Experiment they Dared us to make — 


“Take a laminated airplane propeller; varnish 
it with Vatspar: mount it so that the blades will 
pass through a tank of water at each revolution; 
hitch a motor to it: run it for a week." 

That's what some varnish "sharps" dared us 
to do. They knew t hat this was one of the most 

prove whether or not i t was absolutely water-proof. 

It is much more severe than an ordinary soak- 
ing test because the water pushes against the 
propeller blades, trying to drive through the 
varnish. If any water seeped through the 
varnish and got into the glue between the walnut 
strips, the propeller would promptly begin to go 
to pieces. 

To these varnish "sharps” this was a dare; to 

because we knexAhat Valspar could stand any 
water test that might be suggested. 

So we accepted their dare 

We got a laminated French airplane propeller 
and gave it three coats of Valspar. Then we 


mounted it, as shown in the photograph above, 
geared to a motor so that it revolved continu- 
ously, the blades being exposed alternately to 
water and air at each revolution. 

For two years, off and on, this propeller has 
revolved, forcing its way through the water. 
And nothing has happened! 

The propeller blade not only looks as fresh 
and bright as it did the first day it started to 
revolve, but it looks as though the test could be 
continued for years without any possibility of 
the wood or the glue ever getting even damp. 

Airplane engineers can readily understand the 
importance of this unusual water-proof quality 
of Valspar, for when driving through mist banks 
or through rain-storms, the impact of the water 
against the varnished surfaces of airplanes, and 
particularly the propeller, is terrific , and unless 
the varnish is absolutely water-proof and will 
positively prevent any moisture driving through 
it, there is danger of serious consequences. 


r O Purchasing Agents and Superintendents of Production: Our airplane Department 

willingly places its experience at your disposal. We have a valuable book full of 
information on airplane finishing which we will be glad to hand you on request 



VALENTINE’S 

LSPAR 

The Varnish That Won't Turn White 


VALENTINE & COMPANY 

456 Fourth Avenue, New York 
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1919 

will mark the beginning of. the commercial and civil 
development of AIRCRAFT. 

The initiative and ability of American designers and 
manufacturers will successfully solve the problems of 
PEACE AERONAUTICS. 

AVIATION AND AERONAUTICAL ENGINEER- 
ING during the past three years has won a foremost 
position for 

ACCURACY and 
AUTHORITATIVE CONTENTS 

Its war-time staff has now been augmented and 
strengthened by the return of members lately in Service. 

During 1919 AVIATION will be an important factor 
through its vigorous editorial policy in developing and 
promoting AMERICAN AERONAUTICS. 

Whether your interest is technical or general, you can- 
not afford to miss a single issue during 1919. 


The GARDNER-MOFFAT COMPANY, Inc. 

22 East Seventeenth Street, New York City 

Enclosed please find $1.00, for which send me AVIATION AND AERONAUTICAL 
ENGINEERING for four months. 

Signed 

Street 

City State 
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Radium 
Luminous 
. Compound 


To Manufacturers of 
Aeronautic Instruments 

The great volume of work handled by our 
various factories involves a breadth of dial 
painting experience that warrants consid- 
eration of our service from the standpoint 
of both technique and economy. 

We use only Luma, the world’s best Ra- 
dium luminous material. 


Radium Dial Co. 
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Contractors to United States Army and Navy 


W E have developed a 60 h.p. motor 
weighing 130 lbs. for use in small 
types of sport airplanes. 


The same standards of material and work- 
manship are employed as exist in the 
highest class military aero motors. 


Designers of aircraft should use aircraft 
motors — and no automobile makeshifts. 


In flying the best is imperative. 

Lawrance Aero Engine Corporation 


644 West 44 Street 

NEW YORK CITY 



.T 1 O N 





Aero Engines 

The Supremacy of “ Beardmore ” is beyond dispute. 

€J The late Col. Cody on his bi-plane beat all comers, both British and 
Foreign, the Engine used was Beardmore design. SIMILAR ENGINES 
BUILT PRE-WAR DAYS ARE STILL IN ACTIVE SERVICE, 
q During the past four years of hostilities. Beardmore Engines have been 
constant use on all fronts. Any member of the R. A. F. will testify to 
Beardmore quality, efficiency and reliability. 

q Beardmore Six Cylinder. Vertical. 120 and 160 H. P. Engines 
are Engines of experience and for commercial work will 
prove the best investment. 

Inquiries solicited regarding V. S. A. and Canadian representation 
THE BEARDMORE AERO ENGINE. LIMITED 

London Showrooms and Depot — 1 12 Great Portland Street. London, 

' "SIS 





a counterbalanced aviation 
crankshaft .... 


Patented July 10th, I»I7 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 46,637 Aviation Crankshafts to January 16, 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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FILES 

DRILLS 

TAPS and DIES 
MACHINISTS’ TOOLS 
BOLTS and SCREWS 
FACTORY SUPPLIES 
Etc., Etc. 


¥ N this period of reconsmic- 
* tion it is more important 
than ever to keep up the stock in 
your storeroom — have the gaps 
filled in and leveled off — to be 
prepared to better meet the new 
conditions as they develop and 
the competition which is sure to 
come. 

We are ready for you with a 
large and assorted line of 

General Hardware 
Tools and 
Factory Supplies 

and solicit an opportunity to 
figure on your requirements. 


HAMMACHER, 
SCHLEMMER & CO. 


FUEL LEVEL 
GAGES 


This cut shows our 
Model SI Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i i h Government 
Warplanes. 

BPECUI. TYPES DBSIUHED 

POE YOtB ESPECIAI. HEEDS. 


s 


$ 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 


Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


4th Ave. & 13th St. New York Since 1848 


FAHRIG METAL CO., 34 Commerce St,N.Y. 



ragle Pulley Drive 


Aluminum Company of America 

General Sales Office. 2400 Oliver Building 
PITTSBURGH. PA. 

Producers of Aluminum 

Manufacturers of 

Electrical Conductors 

for Industrial, Railway and Commer- 
cial Power Distribution 

also 

Ingot, Sheet,Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

Litot Aluminum Solders and Flux 
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Here it is! 

THE SPERRY GYRO 
TURN INDICATOR 

It shows instantly any departure 

eration. Can ‘ be quickly installed 
on any instrument board. Weight. 

WRITE FOR FULL INFORMATION 

THE SPERRY 
GYROSCOPE COMPANY 

Manhattan Bridge Plaza, Brooklyn, Now York 



T1TEFLEX METAL HOSE CORPORATION 


Badger Avenue and Runyon Street Newark. N. J. 


You can dispense with the 
preliminary block test — 

by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 


SPEED COUNTER 



Simply hold the Vecder against revolving propeller shaft: apply 


arm standard for aUindustnaf purposes. W rilo for booklu. 

The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 
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WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 

Main Office and Factory: 

Lincoln Highway 
near Passaic River 

Telephone, Market 9096 
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STIMPSON OVAL EYELETS 



70 FRANKLIN AVENUE BROOKLYN, NEW-YORK 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


SPRUCE LUMBER 

for 

Airplane Construction 

XT' OR twenty years we 
have been exclusive 
manufacturers of PACI- 
FIC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

If'e solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 


Quality Instruments For Airplanes 


tOXBORO 


Indicating Dial Type Thermometers for 
circulating oil and water. 

Airspeed Indicators to determine buoy- 
ancy and avoid stalling. 

Oil Pressure Gauges 
Air Pressure Gauges 
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SEAMLESS STEEL TUBING 


Larne Stock on 




COLD DRAWN SHAFTING AND SCREW STEEL 

Eastern Distributor: BORDENTOWN STEEL & TUBE CORF. 

JULIUS BLUM & COMPANY 510-S12 West 24th Street, New York. N. Y. 


Recharges Itself in 30 Seconds 


A noteworthy feature of this compressed air starter is 
that it replenishes its energy in less time than any other 
starting system in existence. 



Future Flyers 

ATTENTION! 

You have the opportunity of learning to 
FLY for PLEASURE or BUSINESS 

SCHOOL NOW OPEN. 

We ore glad la answer inquiries 
PRINCETON FLYING CLUB. Princeton. N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W.Va. 



Treating Vanadiums 


New York Wire CBb Spring Company 

586 Washington Street, New York 


~niRCRnF -t 
INSTRUMENTS 


PIONEER INSTRUMENT COMPANY 

380 CANAL STREET NEW YORK CITY 


FLYING SCHOOL 





DEWEY AIRPLANE COMPANY, INC. 

Dewey. Oklo. 


CAPITAL JIGS 

INTERNAL CTAMDINTC TOOLS 
GRINDER dlAmriMjd DIES 

WL”'-:," v'^srvir'L:; r. 

made right and perform their functions properly. 

of the highest quality. We oBer our facilities to yoa 
and trust we may be of service. 

Will you give us a trial t 

Lansing Stamping & Tool Co. 

Lansing. Michigan 
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L. B. ALLEN CO., Inc. 
4531 No. Lincoln St., Chicago 
riU send samples free 



D’Orcy’s Airship Manual 

“A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets .” — -New 
York Tribune, June 8 . 1918 . 

$ 4.00 

THE GARDNER-MOFFAT CO., INC. 

22 East 17th Street New York 


Offer the following Tractor Biplanes at 
bargain prices 

Aeromarine 90 HP 

Curtiss JN1 90 HP 

Morane 100 HP 

Standard 135 HP 

Thomas 90 HP 

Flying boats: Curtiss, Thomas 
Aeronautical motors, 30 to 300 HP 
Slate your needs. Send /or lists “AN" 





THE “WARNER” STICK 
CONTROL IS ENDORSED 
BY AMERICA’S LEADING 
PILOTS. 

(3 holding It' or Id's Records) 
Operated with either hands or knees 

WM. DESHLER WARNER 
Patentee and Mfgr. 

8 E. Broad St. Columbus, O. 

DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

Doehler die- casting Co. 

■emroo. romr B ROOKLYN .”N. Y. __ 

TOLEDO. OHIO. NEWARK. N. J. 

dtw BMW Bwrimec DUCestimm <• 


JACUZZI BROTHERS 

2034 San Pablo Ave.. Berkeley, Cal., U. S. A 


Propellers of every description for Airplanes. Diri- 
gible Balloons, Helicopters. Ice Sleds, etc., for any 
type of motor, including Motorcycle Motors. Ford 
Motors, Curtiss. Hall-Scott, Hispano-Suiza, Liberty 

Get our prices before ordering. Highest 
efficiency guaranteed 
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P & L Preservative 


B ECAUSE such destruction is almost sure to prove fatal 
when it occurs on the cables used in aircraft construc- 
tion, an “ounce of prevention’’ is being used in the 
shape of P&L Preservative Cable Lacquer. 

It is making a name for itself in this service on account 
of its ability to withstand the constant vibration of the wires 
when the machine is in flight. This unusual elasticity 
combined with the fact that it is impervious to the abrupt 
atmospheric changes encountered in flight, make it an ideal 
product for this use. 

PRATT & LAMBERT 
AIRPLANE FINISHES 



Beside this tough, elastic metal coating, this line includes varnishes and enamels 
for brushing, spraying and dipping. The entire line is made by men who have 
helped make the name Pratt & Lambert the standard of quality in this country 
for 70 years. 

If you have any problems in connection with the finishing of aircraft, do not 
hesitate to submit them to us for consultation. You can feel assured that you 
will receive the same careful thought and consideration that we gave to eveiy 
problem submitted to us by the government during the world war. 

That we were successful in the solution of these problems is apparent from 
the thousands of barrels of aircraft finishes furnished by us for use on Army and 

PRATT & LAMBERT- Inc. 

Pioneers in the Manufacture of Airplane Finishes 
134 TONAWANDA ST., BUFFALO, N. Y. 

FACTORIES 

NEW YORK BUFFALO CHICAGO 

BRIDGEBURG, ONTARIO 
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GURNEY BALL BEARING COMPANY 

JAMESTOWN Conrad Patent Licensee NEW YORK 


They occupy so little room in proportion to 
the load they carry, that design is simplified and 
costs reduced. 

Utmost capacity is secured by the Gurney 
Patent process of assembling the maximum 
number and size of balls — and the carrying of 
both radial and thrust loads on a single row of 
balls. 


It's a far cry from the Pony Express that 
" rushed " a letter front Boston to Philadelphia 
in ?y 3 days to Uncle Sam’s “ Sky Fliers,” that 
make an easy hop from Chicago to New York 

The great advance has been largely measured 
by the change from old hole-and-arbor to mod- 
em Gurney Rail Bearings. 





The Curtiss Aeroplane & Motor 
Corporation is in a position today, 
to supply for immediate delivery, 
aeroplanes, hydroaeroplanes, 
flying boats and aeronautical mo- 
tors, of almost every size and 
character. Write for catalog and 
specifications. 

Curtiss Aeroplane and Motor Corporation 
Sales Offices: 52 Vanderbilt Avenue, New York City 

Curtiss Engineering Corporation The Burgess Company 

Garden City, Long Island ' Marblehead, Mass. 


